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(57) ABSTRACT 
A method, apparatus and computer program product are pro 
vided for reducing the time required for connection setup 
including, but not limited to, the time required for connection 
setup for devices discovered utilizing a low energy technol 
ogy. In the context of a method performed by a slave device to 
be discovered, an advertisement may be generated including 
an indication of a capability to perform a predefined type of 
connection setup for initiating wireless communications. The 
method also causes the advertisement to be transmitted and 
receives a response to the advertisement from another device 
including one or more parameters relating to the predefined 
type of connection setup. The method also supports the con 
nection setup with the another device in accordance with the 
one or more parameters. Corresponding apparatus and com 
puter program products as employed by both master and slave 
devices are also provided. 
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METHOD AND APPARATUS FOR UTILIZING 
ADVERTISEMENTS TO PROVIDE 

INFORMATION REGARDING CONNECTION 
SETUP 

TECHNOLOGICAL FIELD 

An example embodiment of the present invention relates 
generally to connection setup and, more particularly, to the 
use of advertisements to provide information regarding con 
nection setup. 

BACKGROUND 

Bluetooth is a proprietary open wireless technology for 
exchanging data over short distances and may be utilized to 
connect two or more devices for communication therebe 
tween. In order to connect Bluetooth devices, a connection 
setup procedure must be performed with one device, referred 
to as a master device, being in a page mode in an effort to 
connect with another device, referred to as a slave device, that 
is to be connected by performing a page scan. As shown in 
FIG. 1, the master device may transmit a page packet, also 
known as an identification (ID) packet, which includes the 
device access code (DAC) of the slave device. The slave 
device that is to be connected periodically performs a scan for 
page packets transmitted by other devices in proximity there 
with. In an instance in which the slave device detects a page 
packet with its own DAC, the slave device may respond with 
an ID packet which consists of the DAC of the slave device. 
The master device then sends a frequency hop synchroniza 
tion (FHS) packet to the slave device, when then responds 
with the ID packet. The master device may then transmit its 
first traffic, which may be a POLL-type of packet. 

In an effort to reduce power consumption and channel 
occupancy associated with a Bluetooth device discovery and 
connection setup that is triggered autonomously instead of by 
a user, a Bluetooth Basic Rate (BR)/Enhanced Data Rate 
(EDR) connection may beformedonly in an instance in which 
device discovery has been conducted utilizing Bluetooth Low 
Energy (LE) technology. In this regard, Bluetooth LE device 
discovery utilizes three channels that are dedicated for adver 
tising functions, thereby permitting devices to be discovered 
while consuming less power. Upon connection request, these 
same three channels may be utilized for the initial connection 
parameter exchange. Once a device is discovered and con 
nection is initiated, regular data channels are used for com 
munication. However, a Bluetooth BR/EDR connection setup 
may take an undesirably lengthy period of time, thereby slow 
ing the establishment of a Bluetooth connection and reducing 
the user experience. 

BRIEF SUMMARY 

A method, apparatus and computer program product are 
provided according to an example embodiment for reducing 
the time required for connection setup for initiating wireless 
communications including, but not limited to, the time 
required for connection setup for devices discovered utilizing 
a low energy technology. By reducing the time required for 
setup, the method, apparatus and computer program product 
of some embodiments may allow for connections to be estab 
lished more quickly, thereby potentially improving the user 
experience. 

In one embodiment, a method is provided that includes 
generating an advertisement, with an apparatus, including an 
indication of a capability to perform a predefined type of 
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2 
connection setup for initiating wireless communications. The 
method of this embodiment also causes transmission of the 
advertisement and receives a response to the advertisement 
from another device including one or more parameters relat 
ing to the predefined type of connection setup. In this embodi 
ment, the method also conducts the connection setup for 
initiating wireless communications with the another device in 
accordance with the one or more parameters. 

In regards to the response that is received, the method of 
one embodiment may receive a response that includes a time 
until commencement of paging. In this embodiment, the 
method may also cause a page scan to be performed in accor 
dance with the time that was provided with the response and 
receive a page during the page scan. The method of one 
embodiment may generate the advertisement by generating 
the advertisement so as to include information regarding a 
page scan to be performed. In this regard, the information 
regarding the page scan may include one or more of an indi 
cation as to whether the page scan is interlaced, a scanning 
frequency, a page scan start time or a page scan window. 

In another embodiment, an apparatus is provided that 
includes at least one processor and at least one memory 
including computer program code with the at least one 
memory and the computer program code configured to, with 
the at least one processor, cause the apparatus at least to 
generate an advertisement including an indication of a capa 
bility to perform a predefined type of connection setup for 
initiating wireless communications. The at least one memory 
and the computer program code may also be configured to, 
with the at least one processor, cause the apparatus to cause 
transmission of the advertisement and to receive a response to 
the advertisement from another device including one or more 
parameters relating to the predefined type of connection 
setup. The at least one memory and the computer program 
code of this embodiment are also configured to, with the at 
least one processor, cause the apparatus to conduct the con 
nection setup for initiating wireless communications with the 
another device in accordance with the one or more param 
eters. 

In regards to the response that is received, the at least one 
memory and the computer program code of one embodiment 
may also be configured to, with the at least one processor, 
cause the apparatus to receive a response that includes a time 
until commencement of paging. In this embodiment, the at 
least one memory and the computer program code may also 
be configured to, with the at least one processor, cause the 
apparatus to cause a page scan to be performed in accordance 
with the time that was provided with the response and to 
receive a page during the page Scan. The at least one memory 
and the computer program code of one embodiment may also 
be configured to, with the at least one processor, cause the 
apparatus to generate the advertisement by generating the 
advertisement so as to include information regarding a page 
scan to be performed. In this regard, the information regard 
ing the page scan may include one or more of an indication as 
to whether the page scan is interlaced, a scanning frequency, 
a page scan start time or a page scan window. 

In a further embodiment, a computer program product is 
provided that includes at least one non-transitory computer 
readable storage medium having computer-executable pro 
gram code stored therein with the computer-executable pro 
gram code including program code for generating an 
advertisement including an indication of a capability to per 
form a predefined type of connection setup for initiating 
wireless communications. The computer-executable program 
code of this embodiment also include program code for caus 
ing transmission of the advertisement and program code for 
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receiving a response to the advertisement from another device 
including one or more parameters relating to the predefined 
type of connection setup. In this embodiment, the computer 
executable program code also include program code for con 
ducting the connection setup for initiating wireless commu 
nications with the another device in accordance with the one 
or more parameters. 

In yet another embodiment, an apparatus is provided that 
includes means for generating an advertisement including an 
indication of a capability to perform a predefined type of 
connection setup for initiating wireless communications. The 
apparatus of this embodiment also includes means for caus 
ing transmission of the advertisement and means for receiv 
ing a response to the advertisement from another device 
including one or more parameters relating to the predefined 
type of connection setup. In this embodiment, the apparatus 
also includes means for conducting the connection setup for 
initiating wireless communications with the another device in 
accordance with the one or more parameters. 

In one embodiment, a method is provided that includes 
receiving an advertisement from another device including an 
indication of a capability to perform a predefined type of 
connection setup for initiating wireless communications. The 
method of this embodiment also generates, by an apparatus, a 
response to the advertisement including one or more param 
eters relating to the predefined type of connection setup. The 
method of this embodiment also causes transmission of the 
response to the advertisement and conducts the connection 
setup for initiating wireless communications with the another 
device in accordance with the one or more parameters. 
The method of one embodiment may generate the response 

by generating a response that includes a time until com 
mencement of paging. In this regard, the method may cause 
transmission of a page in accordance with the time that was 
provided with the response. In one embodiment, the method 
may receive the advertisement by receiving the advertisement 
that includes information regarding a page scan to be per 
formed. The information regarding the page scan may include 
one or more of an indication as to whether the page scan is 
interlaced, a scanning frequency, a page scan start time or a 
page scan window. 

In another embodiment, an apparatus is provided that 
includes at least one processor and at least one memory 
including computer program code configured to, with the at 
least one processor, cause the apparatus at least to receive an 
advertisement from another device including an indication of 
a capability to perform a predefined type of connection setup 
for initiating wireless communications. The at least one 
memory and the computer program code of one embodiment 
are also configured to, with the at least one processor, cause 
the apparatus to generate a response to the advertisement 
including one or more parameters relating to the predefined 
type of connection setup. The at least one memory and the 
computer program code of one embodiment are also config 
ured to, with the at least one processor, cause the apparatus to 
cause transmission of the response to the advertisement and to 
conduct the connection setup for initiating wireless commu 
nications with the another device in accordance with the one 
or more parameters. 
The at least one memory and the computer program code of 

one embodiment may be configured to, with the at least one 
processor, cause the apparatus to generate the response by 
generating a response that includes a time until commence 
ment of paging. In this regard, the at least one memory and the 
computer program code may be configured to, with the at 
least one processor, cause the apparatus to cause transmission 
of a page in accordance with the time that was provided with 
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4 
the response. In one embodiment, the at least one memory and 
the computer program code may be configured to, with the at 
least one processor, cause the apparatus to receive the adver 
tisement by receiving the advertisement that includes infor 
mation regarding a page scan to be performed. The informa 
tion regarding the page scan may include one or more of an 
indication as to whether the page scan is interlaced, a scan 
ning frequency, a page scan start time or a page scan window. 

In a further embodiment, a computer program product is 
provided that includes at least one non-transitory computer 
readable storage medium having computer-executable pro 
gram code stored therein with the computer-executable pro 
gram code including program code for receiving an 
advertisement from another device including an indication of 
a capability to perform a predefined type of connection setup 
for initiating wireless communications. The computer-ex 
ecutable program code of this embodiment also include pro 
gram code for generating a response to the advertisement 
including one or more parameters relating to the predefined 
type of connection setup. The computer-executable program 
code also include program code for causing transmission of 
the response to the advertisement and program code for con 
ducting the connection setup for initiating wireless commu 
nications with the another device in accordance with the one 
or more parameters. 

In yet another embodiment, an apparatus is provided that 
includes means for receiving an advertisement from another 
device including an indication of a capability to perform a 
predefined type of connection setup for initiating wireless 
communications. The apparatus of this embodiment also 
includes means for generating a response to the advertise 
ment including one or more parameters relating to the pre 
defined type of connection setup. The apparatus of this 
embodiment also includes means for causing transmission of 
the response to the advertisement and means for conducting 
the connection setup for initiating wireless communications 
with the another device in accordance with the one or more 
parameters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Having thus described example embodiments of the 
present disclosure in general terms, reference will now be 
made to the accompanying drawings, which are not necessar 
ily drawn to scale, and wherein: 

FIG. 1 is a timing diagram relating to Bluetooth connection 
establishment from Version 4.0 of the Bluetooth Core Speci 
fication; 

FIG. 2 illustrates a pair of devices in proximity to one 
another that are capable of being connected. Such as in accor 
dance with a Bluetooth connection establishment scheme; 

FIG. 3 is a block diagram of an apparatus that may be 
specifically configured in accordance with an example 
embodiment of the present invention and that may be embod 
ied by either a master device or a slave device during connec 
tion setup: 

FIG. 4 is a flow chart illustrating the operations performed 
by an apparatus embodied by a slave device during connec 
tion setup in accordance with an embodiment of the present 
invention; 

FIG. 5 illustrates the format of a packet data unit (PDU) of 
an advertising channel in accordance with the Bluetooth Core 
Specification Version 4.0; 

FIG. 6 illustrates the format of the header of an advertising 
channel PDU in accordance with the Bluetooth Core Speci 
fication Version 4.0; 
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FIG. 7 illustrates the PDU types of an advertising channel 
in accordance with the Bluetooth Core Specification Version 
4.0; 

FIG. 8 illustrates the allowed responses for various PDU 
types of an advertising channel in accordance with the Blue 
tooth Core Specification Version 4.0; 

FIG. 9 is an example of the format that may be utilized in 
accordance with advertising data and scan response data in 
accordance with the Bluetooth Core Specification Version 
4.0; 

FIG. 10 is an illustration of the format of flags type of 
Advertisement (AD) structure in accordance with the Blue 
tooth Core Specification Version 4.0; 

FIG. 11 is an illustration of a Bluetooth connection setup 
procedure in accordance with an example embodiment of the 
present invention; 

FIG. 12 is an illustration of a Bluetooth connection setup 
procedure in accordance with another example embodiment 
of the present invention; 

FIG. 13 is a flow chart illustrating the operations to be 
performed by an apparatus embodied by a master device 
during connection setup in accordance with an example 
embodiment of the present invention; and 

FIG. 14 is a representation of a computer that may be 
specifically configured in accordance with an example 
embodiment of the present invention. 

DETAILED DESCRIPTION 

Some embodiments of the present invention will now be 
described more fully hereinafter with reference to the accom 
panying drawings, in which some, but not all embodiments of 
the invention are shown. Indeed, various embodiments of the 
invention may be embodied in many different forms and 
should not be construed as limited to the embodiments set 
forth herein; rather, these embodiments are provided so that 
this disclosure will satisfy applicable legal requirements. 
Like reference numerals refer to like elements throughout. As 
used herein, the terms “data,” “content,” “information' and 
similar terms may be used interchangeably to refer to data 
capable of being transmitted, received and/or stored in accor 
dance with embodiments of the present invention. Thus, use 
of any such terms should not be taken to limit the spirit and 
Scope of embodiments of the present invention. 

Additionally, as used herein, the term “circuitry refers to 
(a) hardware-only circuit implementations (e.g., implemen 
tations in analog circuitry and/or digital circuitry); (b) com 
binations of circuits and computer program product(s) com 
prising Software and/or firmware instructions stored on one or 
more computer readable memories that work together to 
cause an apparatus to perform one or more functions 
described herein; and (c) circuits, such as, for example, a 
microprocessor(s) or a portion of a microprocessor(s), that 
require software or firmware for operation even if the soft 
ware or firmware is not physically present. This definition of 
circuitry applies to all uses of this term herein, including in 
any claims. As a further example, as used herein, the term 
circuitry also includes an implementation comprising one or 
more processors and/or portion(s) thereof and accompanying 
software and/or firmware. As another example, the term “cir 
cuitry as used herein also includes, for example, a baseband 
integrated circuit or applications processor integrated circuit 
for a mobile phone or a similar integrated circuit in a server, 
a cellular network device, other network device, and/or other 
computing device. 
As defined herein, a "computer-readable storage medium.” 

which refers to a non-transitory, physical storage medium 
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6 
(e.g., volatile or non-volatile memory device), can be differ 
entiated from a "computer-readable transmission medium. 
which refers to an electromagnetic signal. 
A method, apparatus and computer program product of an 

example embodiment may provide for connection setup 
between devices. Such as devices in proximity to one another 
that were discovered autonomously as opposed to or in addi 
tion to those discovered in response to a user triggered device 
discovery process. In this regard, the method, apparatus and 
computer program product of an example embodiment will 
be described in conjunction with the connection setup 
between Bluetooth devices. However, the method, apparatus 
and computer program product may be employed in conjunc 
tion with devices configured to communicate in accordance 
with other protocols including, but not limited, to connection 
setup between devices configured to communicate in accor 
dance with a WLAN, WiFi or the like. As such, reference to 
the Bluetooth protocol herein is provided by way of an 
example, but not of limitation. 

Referring now to FIG. 2, a pair of devices are in proximity 
to one another such that a first device may discover a second 
device and thereafter perform a connection setup procedure in 
order to establish communications therebetween. Various 
types of devices may discover one another and thereafter 
communicate with one another including, for example, Vari 
ous types of fixed terminals, such as a personal computer, a 
computer workstation or the like, and various types of mobile 
terminals, such as a portable computing device, e.g., a laptop 
computer or a tablet computer, a mobile telephone, a personal 
digital assistant (PDA), a universal serial bus (USB) or other 
dongle, a personal computer (PC) emulator card, a pager, a 
mobile television, a gaming device, an electronic book reader, 
a camera, an audio/video player, a radio, a global positioning 
system (GPS) device, or any combination of the aforemen 
tioned, and other types of communications devices. The 
devices engaged in device discovery may be of the same type, 
or may be different types of devices as shown in FIG. 2 in 
regards to a mobile telephone 10 and a laptop computer 12. 
Additionally, while two devices are shown in FIG. 2 to be 
engaged in device discovery, the method, apparatus and com 
puter program product of one embodiment may be equally 
applicable to device discovery involving three or more 
devices in other embodiments. 

Generally, device discovery is performed with the same 
technology that is intended to be used in actual connection. 
However, some technologies provide better discovery prop 
erties than other technologies, hence, discovery and connec 
tion setup parameters can be exchanged with different tech 
nology than the actual connection. Even so, the device search 
and connection is built with another technique and devices are 
then used with another technique. 

In the following discussion, a first or master device will be 
described to be conducting the discovery procedure in an 
effort to discover one or more other devices, while a second or 
slave device will be a device to be discovered, such as by the 
first device. While some devices may be specifically config 
ured to be a master device that endeavors to discover other 
devices and other devices may be specifically configured to 
be a slave device that is to be discovered, still other devices 
may be configured to alternatively function as either a master 
device or a slave device, or as both. 
As noted above, a variety of devices may engage inadevice 

discovery process in advance of performing connection setup 
and establishing communications therebetween. The devices 
that engage in device discovery, including a master device 
that is conducting the device discovery process in order to 
discover other devices and a slave device that is to be discov 
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ered, may include, embody or otherwise be associated with an 
apparatus 20 that may be specifically configured in accor 
dance with an example embodiment to the present invention 
as discussed hereinafter. An example embodiment of Such an 
apparatus will now be described with reference to FIG. 3. It 
should be noted, however, that the devices or elements 
described below may not be mandatory and thus some may be 
omitted in certain embodiments. Referring now to FIG. 3, the 
apparatus of the illustrated embodiment may include or oth 
erwise be in communication with a processor 22, a memory 
device 24, a communication interface 26 and a user interface 
28. The memory device may comprise, for example, a non 
transitory memory, such as one or more Volatile and/or non 
Volatile memories. In other words, for example, the memory 
device may be an electronic storage device (e.g., a computer 
readable storage medium) comprising gates configured to 
store data (e.g., bits) that may be retrievable by a machine 
(e.g., a computing device like the processor). The memory 
device may be configured to store information, data, applica 
tions, instructions or the like for enabling the apparatus to 
carry out various functions in accordance with example 
embodiments of the present invention. For example, the 
memory device could be configured to buffer input data for 
processing by the processor. Additionally or alternatively, the 
memory device could be configured to store instructions for 
execution by the processor. 
The apparatus 20 may, in Some embodiments, be a mobile 

or a fixed terminal as described above. However, in some 
embodiments, the apparatus may be embodied as a chip or 
chip set (which may in turn be employed at one of the devices 
mentioned above). In other words, the apparatus may com 
prise one or more physical packages (e.g., chips) including 
materials, components and/or wires on a structural assembly 
(e.g., a baseboard). The structural assembly may provide 
physical strength, conservation of size, and/or limitation of 
electrical interaction for component circuitry comprised 
thereon. The apparatus may therefore, in some cases, be con 
figured to implement an embodiment of the present invention 
on a single chip or as a single "system on a chip. As such, in 
Some cases, a chip or chipset may constitute means for per 
forming one or more operations for providing the function 
alities described herein. 
The processor 22 may be embodied in a number of differ 

ent ways. For example, the processor may be embodied as one 
or more of various hardware processing means such as a 
coprocessor, a microprocessor, a controller, a digital signal 
processor (DSP), a processing element with or without an 
accompanying DSP or various other processing circuitry 
including integrated circuits such as, for example, an ASIC 
(application specific integrated circuit), an FPGA (field pro 
grammable gate array), a microcontroller unit (MCU), a hard 
ware accelerator, a special-purpose computer chip, or the like. 
As such, in Some embodiments, the processor may comprise 
one or more processing cores configured to perform indepen 
dently. A multi-core processor may enable multiprocessing 
within a single physical package. Additionally or alterna 
tively, the processor may comprise one or more processors 
configured in tandem via the bus to enable independent 
execution of instructions, pipelining and/or multithreading. 

In an example embodiment, the processor 22 may be con 
figured to execute instructions stored in the memory device 
24 or otherwise accessible to the processor. Alternatively or 
additionally, the processor may be configured to execute hard 
coded functionality. As such, whether configured by hard 
ware or software methods, or by a combination thereof, the 
processor may represent an entity (e.g., physically embodied 
in circuitry) capable of performing operations according to an 
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8 
embodiment of the present invention while configured 
accordingly. Thus, for example, when the processor is 
embodied as an ASIC, FPGA or the like, the processor may be 
specifically configured hardware for conducting the opera 
tions described herein. Alternatively, as another example, 
when the processor is embodied as an executor of software 
instructions, the instructions may specifically configure the 
processor to perform the algorithms and/or operations 
described herein when the instructions are executed. How 
ever, in some cases, the processor may be a processor of a 
specific device (e.g., a computing device) adapted for 
employing an embodiment of the present invention by further 
configuration of the processor by instructions for performing 
the algorithms and/or operations described herein. The pro 
cessor may comprise, among other things, a clock, an arith 
metic logic unit (ALU) and logic gates configured to Support 
operation of the processor. 

Meanwhile, the communication interface 26 may be any 
means such as a device or circuitry embodied in either hard 
ware or a combination of hardware and Software that is con 
figured to receive and/or transmit data from/to other devices. 
In this regard, the communication interface may comprise, for 
example, an antenna (or multiple antennas) and Supporting 
hardware and/or Software for enabling communications with 
a wireless communication network, e.g., a cellular network, a 
WLAN, etc. As such, for example, the communication inter 
face may comprise a communication modem and/or other 
hardware/software for Supporting communication via cable, 
digital subscriber line (DSL), USB or other mechanisms. 
The user interface 28 may be in communication with the 

processor 22 to receive an indication of a user input at the user 
interface and/or to provide an audible, visual, mechanical or 
other output to the user. As such, the user interface may 
comprise, for example, a keyboard, a mouse, a joystick, a 
display, a touch screen(s), touch areas, Soft keys, a micro 
phone, a speaker, or other input/output mechanisms. For 
example, the user interface may comprise, among other 
devices or elements, any or all of a speaker, a microphone, a 
display, and a keyboard or the like. In this regard, for example, 
the processor may comprise user interface circuitry config 
ured to control at least Some functions of one or more ele 
ments of the user interface. Such as, for example, a speaker, 
ringer, microphone, display, and/or the like. The processor 
and/or user interface circuitry comprising the processor may 
be configured to control one or more functions of one or more 
elements of the user interface through computer program 
instructions (e.g., Software and/or firmware) stored on a 
memory accessible to the processor (e.g., memory device 24, 
and/or the like). 

In order to reduce interference and power consumption 
associated with device discovery and to reduce the time 
required for connection setup, the method, apparatus and 
computer program product of an example embodiment may 
utilize an advertising channel to provide information regard 
ing the connection setup process, such as the predefined type 
of connection setup process to be performed. For example, 
information may indicate a capability of performing a faster 
connection setup process, such as in comparison to a conven 
tional connection setup process. In one embodiment that Sup 
ports connection setup for Bluetooth devices, the method, 
apparatus and computer program product may utilize Blue 
tooth Low Energy (LE) as a power efficient transport mecha 
nism by which to provide information regarding the connec 
tion setup process. Such as information regarding a predefined 
type of connection setup process. In this regard, Bluetooth LE 
is defined by the Bluetooth Core Specification Version 4.0 and 
includes forty physical channels with three of the channels 
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being advertising channels and the remaining thirty-seven 
channels being data channels. A physical channel may be 
sub-divided into time units known as events. Data may be 
transmitted between the devices in packets that are positioned 
in the events. There are two types of events: advertising events 
and connection events. 
By way of further explanation, reference is made to FIG. 4 

in which the operations performed by an apparatus 20 of one 
embodiment that is embodied by a slave device to be discov 
ered are illustrated. In this embodiment, the apparatus 
embodied by the slave device may include means, such as the 
processor 22 or the like, for generating an advertisement, Such 
as a low energy advertisement, including an indication of a 
capability to perform a predefined type of connection setup 
for initiating wireless communication. See block 30 of FIG. 4. 
Although the advertisement may include an indication of the 
capability of the slave device to perform various types of 
connection setup, the indication that is provided in conjunc 
tion with one embodiment is of a capability to perform a 
connection setup in accordance with a predetermined timing, 
Such as a faster connection setup than that provided in accor 
dance with a conventional connection setup process. 
The apparatus 20 and, more particularly, the processor 22 

may generate the advertisement so as to include the indication 
of the capability to perform a predefined type of connection 
setup in various manners. In one embodiment, one or more 
predefined bits of a packet data unit (PDU) of the advertising 
channel may be utilized to indicate the capability to perform 
the predefined type of connection setup. In this regard, FIG.5 
illustrates the PDU of an advertising channel as defined by the 
Bluetooth Core Specification Version 4.0. As shown, an 
advertising channel PDU may include a header, Such as a 
16-bit header, and a payload having a length that is specified 
by the header. As shown in FIG. 6, the format of the PDU 
header of the advertising channel may include a plurality of 
predefined fields, such as an indication of the PDU type, 
reserved for future use (RFU), TxAdd, RXAdd, length and 
RFU. Of these fields, one or more bits of an RFU field may be 
designated to provide indication of a capability to perform a 
predefined type of connection setup. For example, the pre 
defined bit(s) of an RFU field of the advertising channel PDU 
header may be set to a predefined value. Such as 1, in an 
instance in which the slave device has the capability to per 
form the predefined type of connection setup. Such as a faster 
connection setup, and to be set to a different value. Such as 0. 
in an instance in which the slave device does not include the 
capability to perform the predefined type of connection setup. 
As indicated above, the PDU type field of an advertising 

channel PDU header may include various predefined types as 
defined by the Bluetooth Core Specification Version 4.0 and 
illustrated in FIG. 7. The various PDU types may serve vari 
ous purposes. For example, a request packet, such as a 
SCAN REQ packet, may be utilized to retrieve additional 
information from a slave device with the additional informa 
tion being received in the scan response, that is, a response 
packet, such as the SCAN RSP packet. As another example, 
the connection request, e.g., the CONNECT REQ packet, is 
utilized to form an actual connection between devices. As 
shown, the Bluetooth Core Specification Version 4.0 reserves 
a number of PDU types and, as such, one of the reserved PDU 
types may be defined to provide the indication of the capa 
bility of the slave device to perform a predefined type of 
connection setup. 
The various advertising packets may illicit certain pre 

defined responses. For example, FIG. 8 illustrates the 
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10 
responses that are defined by the Bluetooth Core Specifica 
tion Version 4.0 to the various advertising packets that have a 
prefix of ADV 

In another example, the indication of the capability to 
perform the predefined type of connection setup may be 
included by the apparatus 20 embodied as the slave device as 
additional information within one or more of the advertise 
ment (AD) structures. In this regard, the advertisement 
including one or more packets and the page response may be 
provided by the apparatus embodied by the slave device in 
accordance with a variety of different formats. One example 
of a format that may be utilized for the advertisement pro 
vided by an apparatus embodied by the slave device is shown 
in FIG. 9. In this embodiment, the data includes a significant 
part and a non-significant part. The significant part contains a 
sequence of AD structures. Each AD structure of this embodi 
ment has a length field of one octet, which contains the length 
value, and a data field having a number of octets equal to the 
value of the length field. The first octet of the data field of this 
embodiment includes the AD type field. The content of the 
remaining octets in the data field depends on the value of the 
AD type field and may be referred to as AD data. The non 
significant part extends the data to 31 octets and shall contain 
all Zero octets. As such, only the significant part of the data 
needs to be transmitted. For example, in an instance in which 
the AD structures comprise an advertisement, the data may be 
transmitted in advertising events with the advertising data 
being placed in the ADV data field of ADV IND, 
ADV NONCONN IND and/or ADV SCAN IND packets 
as defined by the Bluetooth Core Specification Version 4.0 
and as shown in FIG. 7. Alternatively, in an instance in which 
the AD structures comprise a scan response, the scan response 
data may be sent to the ScanRsplata field of the SCAN RSP 
packets as also defined by the Bluetooth Core Specification 
Version 4.0 and shown in FIG. 7. 

For example, one AD type may be associated with flags and 
may have a configuration as shown in FIG. 10 and is defined 
by the Bluetooth Core Specification Version 4.0. One or more 
bits of the flags AD type may be reserved, such as bits 5-7 of 
the embodiment illustrated in FIG. 10. In this regard, one or 
more of the reserved bits, such as bit 5 of the embodiment 
illustrated in FIG. 10, may include a flag or other indication as 
to whether the slave device has the capability to perform the 
predefined type of connection setup. Such as by being set to a 
predefined value, such as 1, in an instance in which the slave 
device has the capability to perform the predefined type of 
connection setup and being set to a different value. Such as 0. 
in an instance in which the slave device does not have the 
capability to perform the predefined type of connection setup. 

In yet another embodiment, a different AD structure may 
be defined so as to provide the indication of a capability to 
perform the predefined type of connection setup. In this 
embodiment, a different AD type may not only be configured 
to provide information regarding the capability to perform a 
predefined type of connection setup, but may also provide 
additional information relating to a Subsequent page scan, 
Such as the page scan channel, the page scan type, the start 
time window duration, etc. For example, the different type of 
AD structure may include an indication as to whether the 
slave device has the capability to perform the predefined type 
of connection setup, such as a faster BR/EDR connection 
setup thana conventional connection setup, may include data, 
Such as one octet of data, that includes flags indicating 
whether a page scan is to be interlaced, data, Such as one octet 
of data, providing information regarding the scanning fre 
quency of the next page, data, Such as one octet of data, 
indicating the start time of the page scan following the 
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completion of the request, and data, Such as one octet of data, 
indicating the page scan window following the initiation. 
As the foregoing examples illustrate, the indication of the 

capability of the slave device to perform a predefined type of 
connection setup, such as a fast connection setup, may be 
provided with an advertisement in a variety of different man 
ners. Regardless of the manner in which the advertisement is 
generated so as to include the indication of the capability of 
the slave device to perform the predefined type of connection 
setup, the apparatus 20 embodied by the slave device also 
includes means, such as the processor 22, the communication 
interface 26 or the like, for causing transmission of the adver 
tisement, such as in a wireless manner to proximate devices. 
See block 32 of FIG. 4. 

In response to the advertisement that includes the indica 
tion of a capability of the slave device to perform a predefined 
type of activity, the apparatus 20 embodied by the slave 
device may include means, such as the processor 22, the 
communication interface 26 or the like, for receiving a 
response to the advertisement from another device including 
one or more parameters relating to the predefined type of 
connection setup. See block 34 of FIG. 4. In this regard, the 
one or more parameters relating to the predefined type of 
connection setup may include an indication that the other 
device. Such as a master device, is either also capable of 
performing the predefined type of connection setup, such as a 
faster connection setup, or is incapable of performing the 
predefined type of connection setup. Additionally or alterna 
tively, the parameters relating to the predefined type of con 
nection setup that are received from the other device may 
include, for example, a time until commencement of paging. 
The response to the advertisement and, more particularly, 

the one or more parameters that relate to the predefined type 
of connection setup that are provided in response to the adver 
tisement may be provided in various manners. For example, a 
new type of PDU may be provided, such as may be defined 
from amongst the plurality of reserved types of PDUs, that 
includes one or more parameters relating to the predefined 
type of connection setup. For example, a new type of PDU, 
termed a CONNECT BR/EDR REQ PDU, may be desig 
nated by 011 1 and may include a payload that indicates the 
capability of the other device, such as the master device, to 
perform the predefined type of connection setup and, in some 
embodiments, may include the time required prior to com 
mencement of paging and potentially other parameters relat 
ing to connection setup. Alternatively, one or more of the bits 
of the PDU header, such as one or more RFU bits of the PDU 
header, may be utilized to provide one or more parameters 
relating to the predefined type of connection setup. For 
example, one or more RFU bits of a request packet type of 
PDU, such as a SCAN REQ type of PDU, may be utilized to 
indicate that the other device. Such as the master device, is 
capable of performing the predefined type of connection 
setup with another type of PDU, such as a response packet 
type of PDU, such as a SCAN RSP PDU, being utilized in 
Some embodiments to provide additional information relating 
to the predefined type of connection setup in order to facilitate 
the Subsequent connection setup. Although various examples 
of a response to the advertisement that may include one or 
more parameters relating to the predefined type of connection 
setup have been provided, the response may be configured in 
other manners in other embodiments of the present invention. 
The apparatus 20 embodied by the slave device may also 

include means, such as the processor 22, the communication 
interface 26 or the like, for conducting the connection setup 
for initiating wireless communication with the other device in 
accordance with one or more parameters. See block 39 of 
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FIG. 4. For example, the apparatus embodied by the slave 
device may include means, such as the processor, the com 
munication interface or the like, for causing a page scan to be 
performed and, in response, for receiving a page during the 
page scan from the other device. See blocks 36 and 28 of FIG. 
4. In response to the page, the apparatus embodied by the 
slave device of one embodiment may also include means, 
Such as the processor, the communication interface or the like, 
for causing a response to the page to be provided, such as an 
ID packet that serves as an acknowledgement. Regardless, 
following the receipt of the page by the slave device, a con 
nection may be established between the master and slave 
devices, such as a BR/EDR connection. 

In one embodiment in which the response to the advertise 
ment includes a time until the commencement of paging, the 
page scan that is caused to be performed by the slave device 
may be performed in accordance with the time that was pro 
vided with response. Such as by being performed at the time 
or within the time that was provided by the response. With 
respect to FIG. 11, which illustrates the communications 
between a master and slave device of one embodiment in 
conjunction with device discovery and connection setup, the 
slave device may issue a plurality of advertisements 40. Such 
as LEadvertisements, spaced apart from one anotherinaccor 
dance with a predefined timing or in accordance with a pre 
defined frequency. The advertisements may include an indi 
cation of the capability of the slave device to perform a 
predefined type of connection setup. The master device may 
perform a scan 42 for advertisements and may provide a 
response to the advertisement that includes an indication that 
the master device has the capability to perform the predefined 
type of connection setup as well as one or more other param 
eters relating to the predefined type of connection setup. In 
one embodiment, the response from the master device 
includes the time at which paging will be commenced. The 
slave device may cause a page scan 44 to be performed and 
the master device may cause a page 46 to be transmitted in 
accordance with the time provided in response to the adver 
tisement with a connection 48, such as a BR/EDR connection, 
then being setup. 

Alternatively, in another embodiment, the connection 
setup may be aligned with one or more advertisements that 
are transmitted by the slave device. In this regard, FIG. 12 
illustrates an embodiment in which the slave device causes an 
advertisement 50, such as an LE advertisement, to be trans 
mitted with the advertisement including an indication as to 
whether the slave device is capable of performing a pre 
defined type of connection setup. The master device of this 
embodiment may then respond with a CONNECT BR/ 
EDR REQ response 52 to initiate the connection setup, such 
as by including an indication of the capability of the master 
device to perform the predefined type of connection setup and 
one or more parameters relating to the predefined type of 
connection setup. The roles performed by the master and 
slave devices during the connection setup can be determined 
by the exchange of the advertisement and the responsive 
CONNECT BR/EDR REQ PDU or based upon the order in 
which the devices transmit the initial packets for connection 
setup. In this regard, one of the devices, such as the master 
device, may transmit a FHS packet 54 with the other device, 
such as the slave device, transmitting an ID packet 56 for 
connection setup purposes, followed by connection 58. 

In accordance with embodiments of the present invention 
including those described above, the connection setup may be 
established more quickly than in accordance with a conven 
tional connection setup process as a result of the initial deter 
mination that each device is capable of the predefined type of 
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connection setup. Such as a faster type of connection setup. 
Indeed, the exchange between the slave and master devices of 
parameters. Such as timing information, that are utilized in 
conjunction with connection setup facilitates the establish 
ment of the connection in a more rapid basis. In one embodi 
ment, for example, the connection setup process information 
50-56 may be transmitted in accordance with one technology, 
such as in accordance with Bluetooth LE, and the actual 
connection 58 may be performed with another technology, 
such as Bluetooth. 

Referring now to FIG. 13, the operations performed by an 
apparatus 20 embodied by a master device are illustrated. In 
this regard, an apparatus embodied by the master device may 
include means, such as processor 22, the communication 
interface 26 or the like, for receiving an advertisement from 
another device including an indication of a capability of the 
other device to perform a predefined type of connection setup 
for initiating wireless communication, such as a connection 
setup that is conducted in accordance with a predetermined 
timing, e.g., a faster form of connection setup. See block 60. 
In addition to the indication of the capability of the other 
device to perform the predefined type of connection setup, the 
advertisement may include one or more parameters relating 
to the device discovery and/or connection setup process. Such 
as an indication as to whether the page scan is interlaced, the 
Scanning frequency, a page scan start time, a page scan win 
dow and/or other information relating to the page Scan. The 
apparatus embodied by the master device may also include 
means, such as the processor or the like, for generating a 
response to the advertisement including one or more param 
eters relating to the predefined type of connection setup. See 
block 62. As described above, the apparatus embodied by the 
master device may generate various types of responses 
including, for example, a new type of PDU and/or a PDU that 
includes one or more bits in the PDU header, such as one or 
more RFU bits in the PDU header, to indicate whether or not 
the master device is capable of performing the predefined 
type of connection setup. The one or more parameters relating 
to the predefined connection setup may not only include an 
indication as to whether the master device is capable of the 
predefined type of connection setup. Such as a faster type of 
connection setup, but also one or more parameters relating to 
the timing associated with the connection setup. Such as a 
time until the commencement of paging. 

In response to its generation, the apparatus 20 embodied by 
the master device may include means, such as the processor 
22, the communication interface 26 or the like, for causing 
transmission of the response to the advertisement. See block 
64. The apparatus embodied by the master device may also 
include means, such as the processor, the communication 
interface or the like, for conducting the connection setup for 
initiating wireless communication with the other device. Such 
as the slave device, in accordance with the one or more 
parameters. See block 68. In regards to conducting the con 
nection setup, the apparatus embodied by the master device 
may include means, such as the processor, the communica 
tions interface or the like, for causing transmission of a page, 
Such as in accordance with the time that was previously 
provided and that is indicative of the time until commence 
ment of paging. See block 66. As shown in FIG. 11, the master 
device and the slave device may create the connection, Such as 
a BR/EDR connection following the page. Alternatively, an 
ID packet and an FHS packet may be exchanged between the 
master and slave devices during a connection setup procedure 
and in order to permit Subsequent connection as shown in 
FIG. 12. 
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Regardless of the manner in which the information is 

exchanged between the master and slave devices, the method, 
apparatus and computer program product of example 
embodiments of the present invention permit a connection 
setup to be performed more quickly. Thus, the efficiency of 
the connection setup process may be increased and the user 
experience may be improved. 
As described above, FIGS. 4 and 13 are flowcharts of a 

method, apparatus and program product from the perspective 
of a slave device and a master device, respectively, according 
to example embodiments of the invention. It will be under 
stood that each block of the flowchart, and combinations of 
blocks in the flowcharts, may be implemented by various 
means, such as hardware, firmware, processor, circuitry and/ 
or other device associated with execution of software includ 
ing one or more computer program code. For example, one or 
more of the procedures described above may be embodied by 
computer program code. In this regard, the computer program 
code which embodies the procedures described above may be 
stored by a memory device 24 of an apparatus 20 employing 
an embodiment of the present invention and executed by a 
processor 22 in the apparatus. As will be appreciated, any 
Such computer program code may be loaded onto a computer 
or other programmable apparatus (e.g., hardware) to produce 
a machine. Such that the resulting computer or other program 
mable apparatus embody a mechanism for implementing the 
functions specified in the flowchart blocks. These computer 
program code may also be stored in a non-transitory com 
puter-readable storage memory (as opposed to a transmission 
medium Such as a carrier wave or electromagnetic signal) that 
may direct a computer or other programmable apparatus to 
function in a particular manner, such that the code stored in 
the computer-readable memory produce an article of manu 
facture the execution of which implements the function speci 
fied in the flowchart blocks. The computer program code may 
also be loaded onto a computer or other programmable appa 
ratus to cause a series of operations to be performed on the 
computer or other programmable apparatus to produce a 
computer-implemented process Such that the code which 
execute on the computer or other programmable apparatus 
provide operations for implementing the functions specified 
in the flowchart block(s). As such, the operations of FIGS. 4 
and 13, when executed, convert a computer or processing 
circuitry into a particular machine configured to perform an 
example embodiment of the present invention. Accordingly, 
the operations of FIGS. 4 and 13 define an algorithm for 
configuring a computer or processing circuitry (e.g., proces 
sor) to perform an example embodiment. In some cases, a 
general purpose computer may be configured to perform the 
functions shown in FIGS. 4 and 13 (e.g., via configuration of 
the processor), thereby transforming the general purpose 
computer into a particular machine configured to perform an 
example embodiment. 

Accordingly, blocks of the flowcharts Support combina 
tions of means for performing the specified functions, com 
binations of operations for performing the specified functions 
and program instructions for performing the specified func 
tions. It will also be understood that one or more blocks of the 
flowcharts, and combinations of blocks in the flowcharts, can 
be implemented by special purpose hardware-based com 
puter systems which perform the specified functions or opera 
tions, or combinations of special purpose hardware and com 
puter instructions. 

In Some embodiments, certain ones of the operations above 
may be modified or further amplified. Furthermore, in some 
embodiments, additional optional operations may be 
included. Modifications, additions, or amplifications to the 
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operations above may be performed in any order, including 
concurrently and in any combination. 
As described, various operations and/or the like described 

herein may be executed by and/or with the help of computers. 
Further, for example, devices described herein may be and/or 
may incorporate computers. The phrases "computer”, “gen 
eral purpose computer”, “computing device' and the like, as 
used herein, refer but are not limited to a media device, a 
personal computer, an engineering workstation, a personal 
digital assistant, a portable computer, a computerized watch, 
a wired or wireless terminal, phone, node, and/or the like, a 
set-top box, a personal video recorder (PVR), an automatic 
teller machine (ATM), a game console, and/or the like. 

Embodiments of the present invention may be imple 
mented in Software, hardware, application logic or a combi 
nation of software, hardware and application logic. The Soft 
ware, application logic and/or hardware may reside on 
memory 24 of apparatus 20 of FIG. 3. In an example embodi 
ment, software oran instruction set is maintained on any one 
of various conventional computer-readable media. In the con 
text of this document, a “computer-readable medium may be 
any media or means that can contain, store, communicate, 
propagate or transport the instructions for use by or in con 
nection with an instruction execution system, apparatus, or 
device. Such as a computer, with one example of a computer 
described and depicted in FIG. 14. A computer-readable 
medium may comprise a computer-readable storage medium 
that may be any media or means that may contain or store the 
instructions for use by or in connection with an instruction 
execution system, apparatus, or device. Such as a computer. 
The phrases "general purpose computer”, “computer. 

"computing device' and the like may also refer to one or more 
processors operatively connected to one or more memory or 
storage units, wherein the memory or storage may contain 
data, algorithms, and/or program code, and the processor or 
processors may execute the program code and/or manipulate 
the program code, data, and/or algorithms. Accordingly, 
example computer 70 as shown in FIG. 14 that may be con 
sidered as one embodiment of the apparatus 20 of FIG.3 may 
include various hardware modules for causing the computer 
to implement one or more embodiments of the present inven 
tion. According to one example, the computer 70 includes a 
system bus 72 which may operatively connect processor 74, 
random access memory (RAM) 76 and read-only memory 
(ROM) 78 that may store, for example, a computer code for 
the computer 70 to perform one or more of the example 
methods illustrated on FIGS. 4 and 13. The system bus 72 
may further operatively connect input output (I/O) interface 
80, storage interface 82, user interface 84 and computer read 
able medium interface 86. Storage interface 82 may comprise 
or be connected to mass storage 88. 
Mass storage 88 may be a hard drive, optical drive, or the 

like. Processor 74 may comprise a microcontroller unit 
(MCU), a digital signal processor (DSP), or any other kind of 
processor. Computer 70 as shown in this example also com 
prises a touch screen and keys operating in connection with 
the user interface 84. In various example embodiments, a 
mouse, and/or a keypad may alternately or additionally be 
employed. Computer 70 may additionally include the com 
puter readable medium interface 86, which may be embodied 
by a card reader, a DVD drive, a floppy disk drive, and/or the 
like. Thus, media containing program code, for example for 
performing methods of FIGS. 4 and 13, may be inserted for 
the purpose of loading the code onto the computer. 

Computer 70 may run one or more software modules 
designed to perform one or more of the above-described 
operations. Corresponding program code may be stored on a 
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physical media 90 such as, for example, DVD, CD-ROM, 
and/or floppy disk. It is noted that any described division of 
operations among particular software modules is for purposes 
of illustration, and that alternate divisions of operation may 
be employed. Accordingly, any operations discussed as being 
performed by a software module may instead be performed 
by a plurality of software modules. Similarly, any operations 
discussed as being performed by a plurality of modules may 
instead be performed by a single module. It is noted that 
operations disclosed as being performed by a particular com 
puter may instead be performed by a plurality of computers. 
Many modifications and other embodiments of the inven 

tions set forth herein will come to mind to one skilled in the art 
to which these inventions pertain having the benefit of the 
teachings presented in the foregoing descriptions and the 
associated drawings. Therefore, it is to be understood that the 
inventions are not to be limited to the specific embodiments 
disclosed and that modifications and other embodiments are 
intended to be included within the scope of the appended 
claims. Moreover, although the foregoing descriptions and 
the associated drawings describe example embodiments in 
the context of certain example combinations of elements and/ 
or functions, it should be appreciated that different combina 
tions of elements and/or functions may be provided by alter 
native embodiments without departing from the scope of the 
appended claims. In this regard, for example, different com 
binations of elements and/or functions than those explicitly 
described above are also contemplated as may be set forth in 
Some of the appended claims. Although specific terms are 
employed herein, they are used in a generic and descriptive 
sense only and not for purposes of limitation. 

That which is claimed: 
1. A method comprising: 
generating, by an apparatus, an advertisement in accor 

dance with Bluetooth Low Energy (LE) communication 
protocol including an indication of a capability to per 
form a Bluetooth Basic Rate/Enhanced Data Rate (BR/ 
EDR) connection setup for initiating wireless commu 
nication; 

causing transmission of the Bluetooth LE advertisement; 
receiving a response to the Bluetooth LE advertisement 

from another device including one or more parameters 
relating to the Bluetooth BR/EDR connection setup; and 

conducting the Bluetooth BR/EDR connection setup for 
initiating wireless communication with the another 
device in accordance with the one or more parameters. 

2. A method according to claim 1 wherein receiving the 
response comprises receiving a response that includes a time 
until commencement of paging. 

3. A method according to claim 2 further comprising: 
causing a Bluetooth BR/EDR page scan to be performed in 

accordance with the time that was provided with the 
response; and 

receiving a Bluetooth BR/EDR page during the page scan. 
4. A method according to claim 1 wherein generating the 

Bluetooth LE advertisement comprises generating the Blue 
tooth LE advertisement so as to include information regard 
ing a Bluetooth BR/EDR page scan to be performed. 

5. A method according to claim 4 wherein the information 
regarding the Bluetooth BR/EDR page scan includes one or 
more of an indication as to whether the page scan is inter 
laced, a scanning frequency, a page scan start time or a page 
scan window. 

6. An apparatus comprising: 
at least one processor, and 
at least one memory device including computer program 

code, the at least one memory device and the computer 
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program code configured to, with the at least one pro 
cessor, cause the apparatus to perform at least the fol 
lowing: 

generate an advertisement in accordance with Bluetooth 
Low Energy (LE) communication protocol including an 
indication of a capability to perform a Bluetooth Basic 
Rate/Enhanced Data Rate (BR/EDR) connection setup 
for initiating wireless communication; 

cause transmission of the Bluetooth LE advertisement; 
receive a response to the Bluetooth LE advertisement from 

another device including one or more parameters relat 
ing to the Bluetooth BR/EDR connection setup; and 

conduct the Bluetooth BR/EDR connection setup for ini 
tiating wireless communication with the another device 
in accordance with the one or more parameters. 

7. An apparatus according to claim 6 wherein the at least 
one memory device and the computer program code are con 
figured to, with the at least one processor, cause the apparatus 
to receive the response by receiving a response that includes 
a time until commencement of paging. 

8. An apparatus according to claim 7 wherein the at least 
one memory device and the computer program code are fur 
ther configured to, with the at least one processor, cause the 
apparatus to: 

cause a Bluetooth BR/EDR page scan to be performed in 
accordance with the time that was provided with the 
response; and 

receive a Bluetooth BR/EDR page during the page scan. 
9. An apparatus according to claim 6 wherein the at least 

one memory device and the computer program code are con 
figured to, with the at least one processor, cause the apparatus 
to generate the Bluetooth LE advertisement by generating the 
Bluetooth LE advertisement so as to include information 
regarding a Bluetooth BR/EDR page scan to be performed. 

10. An apparatus according to claim 9 wherein the infor 
mation regarding the Bluetooth BR/EDR page scan includes 
one or more of an indication as to whether the Bluetooth 
BR/EDR page scanis interlaced, a scanning frequency, a page 
scan start time or a page scan window. 

11. A computer program product comprising computer 
executable program code recorded on a non-transitory com 
puter readable storage medium, the computer executable pro 
gram code comprising: 

code for generating an advertisement in accordance with 
Bluetooth Low Energy (LE) communication protocol 
including an indication of a capability to perform a Blue 
tooth Basic Rate/Enhanced Data Rate (BR/EDR) con 
nection setup for initiating wireless communication; 

code for causing transmission of the Bluetooth LE adver 
tisement; 

code for receiving a response to the Bluetooth LE adver 
tisement from another device including one or more 
parameters relating to the Bluetooth BR/EDR connec 
tion setup; and 

code for conducting the Bluetooth BR/EDR connection 
setup for initiating wireless communication with the 
another device in accordance with the one or more 
parameters. 

12. A method comprising: 
receiving a Bluetooth Low Energy (LE) advertisement 

from another device including an indication of a capa 
bility to perform Bluetooth Basic Rate/Enhanced Data 
Rate (BR/EDR) connection setup for initiating wireless 
communication; 

generating, by an apparatus, a response to the Bluetooth LE 
advertisement including one or more parameters relat 
ing to the Bluetooth BR/EDR connection setup: 
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18 
causing transmission of the response to the Bluetooth LE 

advertisement; and 
conducting the Bluetooth BR/EDR connection setup for 

initiating wireless communication with the another 
device in accordance with the one or more parameters. 

13. A method according to claim 12 wherein generating the 
response comprises generating a response that includes a time 
until commencement of paging. 

14. A method according to claim 13 further comprising 
causing transmission of a Bluetooth BR/EDR page in accor 
dance with the time that was provided with the response. 

15. A method according to claim 12 wherein receiving the 
Bluetooth LE advertisement comprises receiving the Blue 
tooth LE advertisement that includes information regarding a 
Bluetooth BR/EDR page scan to be performed. 

16. A method according to claim 15 wherein the informa 
tion regarding the Bluetooth BR/EDR page scan includes one 
or more of an indication as to whether the Bluetooth BR/EDR 
page scan is interlaced, a scanning frequency, a page scan 
start time or a page scan window. 

17. An apparatus comprising: 
at least one processor, and 
at least one memory device including computer program 

code, the at least one memory device and the computer 
program code configured to, with the at least one pro 
cessor, cause the apparatus to perform at least the fol 
lowing: 

receive a Bluetooth Low Energy (LE) advertisement from 
another device including an indication of a capability to 
perform Bluetooth Basic Rate/Enhanced Data Rate 
(BR/EDR) connection setup for initiating wireless com 
munication; 

generate a response to the Bluetooth LE advertisement 
including one or more parameters relating to the Blue 
tooth BR/EDR connection setup: 

cause transmission of the response to the Bluetooth LE 
advertisement; and 

conduct the Bluetooth BR/EDR connection setup for ini 
tiating wireless communication with the another device 
in accordance with the one or more parameters. 

18. An apparatus according to claim 17 wherein the at least 
one memory device and the computer program code are con 
figured to, with the at least one processor, cause the apparatus 
to generate the response by generating a response that 
includes a time until commencement of paging. 

19. An apparatus according to claim 18 wherein the at least 
one memory device and the computer program code are fur 
ther configured to, with the at least one processor, cause the 
apparatus to cause transmission of a Bluetooth BR/EDR page 
in accordance with the time that was provided with the 
response. 

20. An apparatus according to claim 17 wherein the at least 
one memory device and the computer program code are con 
figured to, with the at least one processor, cause the apparatus 
to receive the Bluetooth LE advertisement by receiving the 
Bluetooth LE advertisement that includes information 
regarding a Bluetooth BR/EDR page scan to be performed. 

21. An apparatus according to claim 20 wherein the infor 
mation regarding the Bluetooth BR/EDR page scan includes 
one or more of an indication as to whether the Bluetooth 
BR/EDR page scanis interlaced, a scanning frequency, a page 
scan start time or a page scan window. 

22. A computer program product comprising computer 
executable program code recorded on a non-transitory com 
puter readable storage medium, the computer executable pro 
gram code comprising: 
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code for receiving a Bluetooth Low Energy (LE)advertise 
ment from another device including an indication of a 
capability to perform Bluetooth Basic Rate/Enhanced 
Data Rate (BR/EDR) connection setup for initiating 
wireless communication; 

code for generating a response to the Bluetooth LE adver 
tisement including one or more parameters relating to 
the Bluetooth BR/EDR connection setup: 

code for causing transmission of the response to the Blue 
tooth LE advertisement; and 

code for conducting the Bluetooth BR/EDR connection 
setup for initiating wireless communication with the 
another device in accordance with the one or more 
parameters. 

10 

15 

20 


